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About me

Marlen Bertram
Director — Scenarios and Forecasts

Responsibilities at |Al: I'm responsible for IAl's material
flow analysis, including the Alucycle visualisation and
developing scenarios and forecasts for the industry. | also
manage work related to aluminium recycling and
greenhouse gas modelling.

Education: Environmental Science and Process Engineer
from Brandenburg University of Technology (Germany)

Email: bertram@international-aluminium.org

2 K3 ALUMINIUM


mailto:unez@world-aluminium.org

Agenda

The Role of 1Al

* |Al Product Carbon Footprint Guidelines

* Greenhouse Gas Data Collection and Publication
* |Al Greenhouse Gas Pathways

* Mission Possible Partnership

* Actionsin the Industry
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About the International Aluminium Institute (1Al)

KSR L INTERNATIONAL

The International
Aluminium Institute
(1Al) is the only body
representing the
global primary
aluminium industry.

Since its foundation in 1972, members of the IAl have been
companies engaged in the production of bauxite, alumina and
aluminium, the recycling of aluminium and/or fabrication of
aluminium, or as joint venture partners.

Current IAl membership represents all major regions
of global bauxite, alumina and aluminium production.

The IAl has been key to bringing the industry together
on shared purpose over the past 50 years.
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What we do
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Limit Global Warming to a Maximum of 1.5-Degrees — The Role of |Al

Collaboration: Mat':lrlzl II:_IOW Iiﬁfme _ Track Carbon Model and
GHG Working Fo:)ec?as.t R?um‘:\:\aiiz; technologies: footprint of benchmark
Group demand and cector GHG emission recycled Al: plant
supply & greenhouse reduction_ Guidelines on emissions
e gas pathways technology in Transparency based on same
availability R Al sector — Al Scrap standard

Data Standard: Top-down Improve Bottom-up Stakeholder
collection: Product calculations: knowledge: calculations: engagement,
GHG relevant Carbon 1.5-Degrees Scope 3 Mission projects, SBTi,
data Footprint Scenario calculation Possible governments

collection Guidelines tool Partnership



e |IAl Product Carbon Footprint Guidelines
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|IAl Product Carbon Footprint Guidelines

Applicable to a given mass of primary aluminium and
precursor products (Bauxite, Alumina, Anodes,

Upst rti : iy
S Electrolytic Aluminium):

[ | - Direct emissions from process, inclusive of
emissions from fuel combustion
Mining N Refining _| Electrolysis | Casting ¢ Sﬂm
Bauxite Alumina Electrolytic | PAMATY | pyminium * Emissions related to energy production
e * Scope 1 for self-generated energy
: * Scope 2 for purchased energy
Anode Production
* Plus, Scope 3 Category 3 fuel and energy-
related activities (not included in Scope 1
and 2)
* Others
* Scope 3, Category 1 (purchased goods), 4
T . (upstream transportation and distribution)
and (5 —waste generated in operation)
Company B Scope terminology — GHG Protocol Corporate Standard

Gate-to-Gate
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|Al GHG Data Collection and Publishing

Ancillary
Materials -
Indirect

Thermal Energy —| Transport— Total -
Direct/Indirect Indirect Cradle to Gate

Electricity |Perfluorocarbon Process
— Indirect (PFC) - Direct | (CO2)-Direct

tonnes of CO2e per tonne of primary aluminium

Mining 0.01 <<0.01 0.04
Anode Production -
2021
Electrolysis -

Primary

Aluminium

Data Collection _ Every 5 years




Al Greenhouse Gas Pathways to 2050

Data driven approach Industry data & input

) Establish the sector baseline ) Top-down scenario analysis — IEA

Consider the different positions |dentify variety of pathways

2018:

700 million 300 million <100 million
1.1 billion

tonnes of ®
Co,e Bl

Electricity Process & Thermal Ancillary & Transport
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|Al Emissions Scenarios

Aluminium Sector (million tonnes CO2e)
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e Historical B2DS = 15DS  e== BAU

IAl GHG Pathways to 2050 (IAl, 2021)
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https://international-aluminium.org/resource/aluminium-sector-greenhouse-gas-pathways-to-2050-2021/

|Al 1.5 Degree Scenario Highlights

Primary

Primary Aluminium (million tonnes)
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80 77 &

64 66 /1

60 66 69 71 70

40

20 | |

o]

2005 2010 2015 2020 2025 2030 2035 2040 2045 20F

e Historical B2DS === 1.5DS

Primary production

has to grow marginally to meet
demand...

...while also decarbonizing to
maximum extent

IAl Alucycle (IAl, 2023)

Post-consumer scrap

Pre-consumer scrap

Post-consumer scrap (million tonnes) Pre-Consumer scrap® (million tonnes)
80 30
25 | ! 23 24
6o 20 1 18 Z
40 15 13
10 / Yol T
20 5
o o
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
— Historical ~ B2DS == 1.5DS == Historical ==B2D5 ==15DS
*Pre-consumer scrap generated during the production of final products from semis
Major increase in processing of Pre-consumer scrap stays flat
Post-consumer scrap is a key in 1.5 degree scenario due to
for industry decarbonisation growing production efficiency
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https://alucycle.international-aluminium.org/

Building On IAl Scenarios & Pathways

Pathway 1
Electricity ) Inform company GHG/climate change plans
decarbonization \ //

potential

Basis for emerging initiatives & methodologies

Pathway 2

Direct ) Collective understanding & action
emissions
potential
Demonstrate the industry has a credible sector pathway

Pathway 3
Recycling
& resource
efficiency
potential

) Shift to implementation — policy, finance, partnerships

) Building on industry fact-base & engaging with key stakeholders
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Sectoral Transition Strategy by Mission Possible Partnership

= A Sector Transition Strategy MAKING NET-ZERO

Inform decision makers from the public and private sectors about the ALUMINIUM POSSIBLE
nature, timing, cost, and scale of actions necessary to deliver net zero i Uensition stiateqy for 9 1 51C-compliant

aluminium sector

within the sector by 2050 and to comply with a 1.5°C target

= Based on Aluminium Sector Transition Strategy Model and informed
by International Aluminium Institute for the “1.5 Degrees Scenario”

= Focus ontechnologies to deliver near-zero-emissions

8 EXtenSIVe engagement Wlth the Wlder alumlnlum communlty and " oy TEGY / SEPTEMBER 2022 »« :A?‘?NSELE&.E
aluminium sector experts as part of the Aluminium for Climate
initiative (initiated by the World Economic Forum in 2019). Loy sy

Sponsored by

n collsboration with
the Internationsi
mmmmmmmmmm ute
G ALumiNiumM
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Sectoral Transition Strategy by Mission Possible Partnership

2020-2050 direct and indirect emissions for the
aluminium sector

GtCO.,efyr

% of cumulative emissions reduction (2022-2050)

Material & Improved recycling rates

1.6 - Resource Efficiency Higher design efficiency

1.4
Low Carbon Heat recovery and zero-emissions boilers
Refineries Zero-emissions calciners

1.2

1.0

New grid connectionsor CCS
Nuclear small modular reactors

0.8

o644 R ST oo
Low Carbon Inert anodes

0.4 - Smelters 10% CCS retrofits

021 o/ MissION
PS POSSIBLE Additional

BARINERSHIE Fuel Switching
2020 2025 2030 2035 2040 2045 2050

Low-carbon electricity or hydrogen
across wider value chain




Required Investments

Cumulative investments required in the primary aluminium sector, billion S, 2020-50

' % of total — The majority of additional investment
X% additional required to meet a 1.5°C pathway will be
investment in low-carbon power
184 — 2
Y

323

Low-carbon anodes for
432 232 smelters make up the

second-greatest portion
of additional investment

207 ~1,000

y

\ [ | ] \
42% 24% 3% <1% 5% 27%
Business Material Electricity Electricity Green CCs Refineries Smelters 1.5°C
as Usual efficiency (grid/PPAs)' (captive hydrogen infrastructure? scenario
and reduced power)? electrolyser
demand capacity

' Uses an assumption that refineries will use 100% electricity from PPAs.
2Includes investments in captive power such as fossil CCS or nuclear SMR.
3 Uses an estimate of $5/t CO, capital expenditure for CO, transport and storage infrastructure.

Source: Aluminium Sector Transition Strategy Model (2022)
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GHG Reduction Projects

1

Virtual
battery
E.g. Germany

Closed-loop
recycling
E.g. USA, Europe,
NETE]]

12
Recycling
optimisation
E.g. Europe

2020 -> 16 Project

2
Wind
E.g. Norway

6

Fuel switch
E.g. Brazil

5
Inert
anode cells
E.g. North
America and
Russia

Mechanical
n vapour
recompression

Scrap sorting E.g. Australia

E.g. Germany

Go to page 2 for more details on each of the technological innovations. °

3

Hydropower
E.g. China

9
Lightweighting/
supply chain
E.g India

Hydrogen
E.g. Norway

and Australia

‘ Electricity decarbonisation

1 p

Virtual Renewable Electricity
batt: Wi

22

Increased
post-consumer
scrap recycling

S

Scrap purification
Eg U

20

Flexible packaging
recycling
E.g Brazil, Eurape

Closed-loop

recycling HEFEn

2022/2023 -> 50 Projects

4

Renewable

icity (Solar)

audi Arabia,

16

Electrification
of cast house and
recycling furnace

Eg Norway

17

Scrap quality

PotRoom &
Electricity

Technology Update

Solar steam plant
E.g Saudi Arabia

Go to page 2 for more details on each of the technological innovations. o

Direct emissions

. Recycling

17 |IAl GHG Technology Map (lAl, 2023)

7 8
Carbon Capture, Inert Anode
Utilisation, and N;
Storage (CCUS)

Lightweighting/
supply chain
Eg. India

10

Hydrogen
E.g. Norway
Australia, Brazil,
Europe

n

Mechanical
vapour
recompression
Eg. Australia

13
Biomass Fuel switch
Eg Brazil E g Braail
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https://international-aluminium.org/resource/ghg-emission-reductions-in-the-global-aluminium-industry-2/

|Al Membership Decarbonisation Plans

84%
72%

36%

Decarbonisation Plan 2050 Net-Zero Pathway Endorsement of
MPP Net-Zero Pathway
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|Al Chaired Sessions

* Aluminum Waste Management and Utilization

Tuesday March 21 at 8:55am

* Aluminum Industry Emissions Measurement, Reporting & Reduction

Tuesday March 21 at 2:30pm
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international-aluminium.org
@ @Int_Aluminium

linkedin.com/company/international-aluminium-institute/

@ @TheAluminiumStory

Thank you

International Aluminium Institute

Ground Floor INTERNATIONAL

1 Babmaes Street

London, SW1Y 6HD i/ ALUMINIUM

United Kingdom
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